A 57-year-old woman with no significant past medical history and normal immunity presented with a slowly growing mass on her finger. MR imaging showed a low signal intensity soft tissue mass on both T1-and T2-weighted images with peripheral contrast enhancement. The mass was diagnosed as chronic granulomatous inflammation with caseous necrosis histopathologically and also Mycobacterium tuberculosis by a polymerase chain reaction about the tissue specimen. Authors thought that it was tuberculous gumma presented in an immunocompetent patient. This paper reports a rare case of tuberculous gumma with radiologic findings in an immunocompetent patient.
Introduction
Tuberculous gumma, also known as a metastatic tuberculous abscess, is often secondary tuberculosis in immunosuppressed patients, with diseases such as acquired immunodeficiency syndrome (AIDS), miliary tuberculosis (TB) or leukemia (1) . However, it is a rare disease in immunocompetent patients and it is also very rare that isolated gumma is the first clinical presentation of TB in immunocompetent patients (1) (2) (3) . Radiologic findings of tuberculous gumma, especially in immunocompetent patients have not been reported (4) (5) (6) .
In this report, we discuss a tuberculous gumma on the left proximal third finger in an immunocompetent patient and also describe the radiologic findings correlated with the pathology.
Case Presentation
A 57-year-old female patient presented with a 2-year history of a palpable mass on her left proximal third finger. She did not have any underlying disease, such as tuberculosis and immunodeficiency. The patient had no history of trauma to her left hand and did not mention any significant medical history, such as a venous puncture. The palpable mass was firm, and had gradually increased in size over the past 2 years; the patient also did not complain of any pain due to the mass or its surrounding area. Physical examination revealed a 3 × 3 cm swollen mass without any abnormal findings such as erythema, ulcer, and discharge on the overlying skin at the ventral surface of her left third finger (Figure 1 ). Her body temperature was within normal range, and a chest radiograph showed no evidence of pulmonary tuberculosis. A sputum and urine culture were negative, laboratory testing showed a normal blood cell count, and a human immunodeficiency virus test result was negative. Hand radiographs showed a large soft tissue mass with a broad base at the ventral side of the left proximal third finger, but no evidence of abnormal bony findings such as a periosteal reaction was shown ( Figure 2) . MR imaging revealed a well-defined soft tissue mass on the ventral side of the left third proximal phalanx, which was broadly abutted to the flexor tendon but did not involve the bone or adjacent joint. The mass showed heterogeneous signal intensity and contained multifocal dark signal intensity portion on the T1 and T2 weighted images ( Figure 3 ). On enhanced T1 weighted images, the mass showed a peripheral rim enhancement, but the central portion of the mass was not distinctly enhanced. The mass was completely removed by an orthopedic surgeon and op- Histopathology of the mass showed chronic granulomatous inflammation with caseous necrosis, giant cells and granulomas ( Figure 4 ). Acid fast bacillus and periodic acidSchiff stains did not demonstrate acid-fast bacilli or fungi but a polymerase chain reaction (Real-Q MTB and nontuberculous mycobacteria kit, Biosewoon, Seoul, Korea and CFX96 TM Real-Time System, BioRad, California, USA) for Mycobacterium tuberculosis was positive. The patient was treated with quadruple therapy consisting of isoniazid 75 mg, rifampicin 150 mg, pyrazinamide 400 mg, and ethambutol 275 mg daily for 3 months and authors have not found any problems in 9 months of follow up.
Discussion
Musculoskeletal tuberculosis is reported in only 1% -3% of cases of tuberculosis and is usually mistaken for a tumor or abscess by other pathogens because it is only confirmed by a histologic analysis and tissue culture (4, 5) . Soft tissue infection of tuberculosis was more common in nontuberculous mycobacteria (NTM) than Mycobacterium tuberculosis. Cutaneous infection of NTM usually occurs in immunosuppressed patients, after traumatic injury and after cosmetic or surgical procedures (6) .
In musculoskeletal tuberculosis, metastatic tuberculous abscesses, also called tuberculous gummas, are the result of a subcutaneous tuberculous process that leads to cold abscess formation and secondary breakdown of the overlying skin, resulting in skin ulceration (2) . The physiopathological mechanism is that it is actually a consequence of metastatic spreading via the blood, of latent mycobacteria, which form abscesses most frequently in the limbs or trunk, usually sparing deeper tissue (7) . But this mechanism was only supported secondary TB in immunosuppressed patients and was not explained in this case, because this patient did not have a history of tubercuolosis, and had negative findings in her plain chest radiography. She was also an immunocompetent patient. In other previous reports, BCG vaccination was noted to be a trigger for tuberculous gumma, which was found in countries with high endemicity of tuberculosis (8, 9) . Considering that our patient has been living in a country with high endemicity of tuberculosis and also has been vaccinated with BCG, tuberculous gumma is a possible cause for the mass on her finger.
We also thought whether the mass is BCG-osis. However, she had taken the BCG vaccine as an infant, so the interval between BCG vaccination and the time when the mass was found was very long. BCG-osis usually occurs in immunocompromised patients. Therefore, the possibility that the mass confirmed BCG-osis is very low (10). Vidal et al. (1) reported that the venepuncture in immunocompetent patients had played a part in the devel- Tuberculous tenosynovitis should also be considered because the mass was very close to the tendon upon MR imaging. Tuberculous tenosynovitis appeared to be a varied form due to the duration tuberculosis; in the hygromatous stage, there is fluid collection in the tendon sheath and in the serofibrinous stage, thickening of the tendon and synovium with multiple rice bodies are shown (11) . In the present case, our patient had only a mass with a sharp angled margin from the tendon and no fluid collection or no tendon thickening on her MR imaging. The low signal intensity of T1 and T2 weighted images in the mass showed a non-enhanced central lesion on an enhanced T1 fat suppressed image. This implied caseous necrosis on the specimen, supporting a case for tuberculous gumma (12) .
The authors also thought that it was possible for fibroma to arise in the tenodon sheath or giant cell tumor of the tendon sheath (nodular type pigmented villonodular synovitis) because it was broadly attached to the flexor tendon. A low signal intensity on T1-and T2-weighted images was shown, but they could be excluded by a contrast enhancement pattern.
The tuberculous gumma is needed for differentiation with other chronic granulomas such as rheumatoid nodule and Cryptococcus infection. Rheumatoid nodule is one type of chronic granulomas and its radiologic findings is similar with our case (13) . However, it does not have caseous necrosis in pathology and is negative in TB polymerase chain reaction (TB-PCR). Cryptococcus infection in the skin and subcutaneous fat is induced chronic granuloma with caseous necrosis, but it usually occurs in immunocompromised patients.
This case has some limitations. Mycobacterium tuberculous bacilli in this case were not demonstrated by Acid Fast Bacillus and periodic acid-Schiff staining or tissue culture. However, tuberculous gumma was diagnosed with both pathologic findings and PCR results. The PCR of the tissue specimen for Mycobacterium tuberculosis complex was positive and for NTM negative, which are suggestive that it is also possible about other Mycobacterium tuberculosis complex, such as Mycobacterium bovis, Mycobacterium bovis Bacillus Calmette-Guerin, Mycobacterium africanum, and Mycobacterium canetti. However, in the country the patient lives, Mycobacterium tuberculosis complex, except Mycobacterium tuberculosis, is very rare. Our country is also a TB endemic area and infants of our country have to take BCG routinely. Therefore, both histology of the mass and positive PCR test strongly suggest the diagnosis of tuberculous gumma. In addition, tuberculous gumma in a finger of our case might be the first clin- ical presentation of multifocal occult TB. So, our patient needed evaluation of occult TB lesions, such as whole body CT (1, 9), but she rejected further radiologic studies.
Finally, this case is a very rare case with possible specific radiological findings of spontaneous tuberculous gumma on the finger in a patient without a history of tuberculosis and immunodeficiency. When a slowly growing soft tissue mass containing a necrotic portion on imaging study is encountered, tuberculous gumma should be included in a differential diagnosis in a high endemic area of tuberculosis even though it is a rare occurrence.
